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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid leakage and fracture 
due. to an internal pressure rise while securing apparent 
volume energy density of a battery. 
SOLUTION: A compound having an olivinic crystalline 
structure and represented by the formula LixFe1-yMyP04 (M 
is one or more kinds from among Mn, Cr, Co, Cu, Ni, V, Mo, 
Ti, Zn, Al. Ga. Mg, B, or Nb; and 0.05<x<1.2, 0<y<0.8) is used 
as a positive electrode active material. Void volume inside a 
container is provided at not less than 0.14 cc and not more 
than, 3.3 cc per capacity of 1 Ah by adjusting electrolyte 
volume. 
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1 

1 ] ^ V i^>m.i^^mm=?:mu-m^L i , 

Fe,.,M,PO, (fctcU, M«Mn, Cr, Co. C 
u, Ni. V. Mo. Ti. Zn, Al, Ga. Mg. 
B. Nb©iJ>&< <bfe 1SJJ(±*^L. 0. 0 5^x^ 

1. 2, O^ygO. 8) -C^§n?.{fc-&®€:^tfiE@ 

, hS/cO 0 . 14c c«±, 3.3c cfe(T©^RS*^^ 

[»*«3 ] ±fefi®«. :&Sri«jw<fc UT]^^« 

[000 1 ] 
[0002] 

fete. SB$ra«*«JK:, ^^-P^j^regfCffifflr't^maSiL. 
[000 3] ±^0/c<fc ^ t£lL>XMi&<D<PX^'(:>mc. 0 

7i(.Mmm=:.'-XMm'c$> s y a w :t >z:i>:m». w 
• [0 004] v^'yj^-^^y^'-X^mt. 'prj:<ti>'j 

5^-^ A-f 2h>7!)i>^ >^»-* U-i'3>-r-5C tKioT 

[0005] ^fi. y 5=- ■i' A :t >r.;xm?fe©iE@jS% 

LiCoO,. LiNiO,. LiMn,0,^*lffl 
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[0006] 

[^P5!>i^*L'<t^i-r.2.ss] tc^-c. y^^-i^Alg 

i t ©Slt>cc J; f5 ^4 L X tc J; ^ rtE±#(c 
[0 007] CCDJ; ^:^c:^:^^^»?gf S/c2t>K:«. ^ 

[000 8] *^*>sse3fe©*t»{c^^rfflig 

[0009] 

20 [^jS*e?^-r-6/c*©#S] :*^Bg«e.i*. 

W*S*aft: i c 5 . :t y t* >M y ^ A y >K< b«5*iE 

ii®-^ffif«^©^^*5|a c 6 ^cc > i CD59i^*f#S CCS 

-3 /do 

[0010] *^BJ«. C©J: ^^f^oSfcS-tsi^rSfiS; 
$n/cfe©-C&<3. :ty l^^Mie^^iS^rWl-— fiS^L 
i,Fei-,M,P04 (fc/cL. MWMn. Cr, Co. 
Cu, Ni. V. Mo. Ti. Zn. Al. Ga. M 
30 g, B. Nb<D^{>^c< ife iati±^^U. 0. 05^ 
x^l. 2, O^y^O. 8) r«3nS{b^€:$tf 

9. ?§fSrtCCg;fil AhS/c*! 0. 14cctU:. 3. 

[001 1 ] ±ie:t y f >My ^^-^^a y >mm\t. u 

*©iE@Sf5K («?II;^i*L i C o O, ) J: 0 t>mil355ffi 
40 (P) iSSBcc^fcffife^L'rc^-Sfcsi). ffi»«i©SJ£ 
[0 0 12] L/fc3!>Sor. iEetS«^^<!:t-c±fB3^y e 

six^.iu^-ggg*j[fi]±3n-5. c©i*. m»«©i)i 

[0013] 

50 



3 

[0014] 0yi(Mismz:'Amm. i ». mi tc^r j; ^ 

[0 0 1 5 ] iEfeW2», T^l'5-'i'A?i^*P,^fSiE 

[0016] JEmS^'Mm8ic^^$ti?>iEW€^t 

LXit. :f;t^>Mi^^i»€Wb. — «9;*Li.Fe 
>..M,PO, (Jfe/dO. MWMn. Cr> Co, Cu. 
Ni. V> Mo. Ti. Zn, Al. Ga. Ms. B. 

Nb©il»fe< i4> laiiii**^, 0. OSixSl. 
2. Qgy^O. Sr-feSo ) -c^^n.S'ft-^!^^^!* 

[0017] *««lfCtel»r». ft^iL i F e PO, 

[0018]JilT> L i.F e,-,M,PO.<!;0rL i F 

[0019] LiFePO, <t 1^1^*4 i©^^^ (ti 
T. mt>cL i F e PO,s^fS1S^<*ift;L/t:|Ji?g-r 
) B. L i F e PO,tt^©^ffiK:. ^ML i F e 

^ivm»z»S14«:Wr5©-C. L i F e P 

0,<t*>e^^!SS<T.-5L i F e pcg^^a^w*. 

«L i F e po,(os^'S:iEmis^mt utc^-^ttmtr 

€.iS-T-e«efe«:fiin-Ct,»So -r^cfc^. L i F ePO 

.^fg^-^ms, L i f ePOM^fo^mi'Ci^mi'rrj: 

po,**©Sfi*5+:a'tc?itm3n.s, L-fc^i-^r. 

mmmmtLXL i FePO,^1g^«^«:ffll^4C 
[0020] L i F e PO,^m^»iCisl,-f?>m&M 

m^fc K) (om^^mmit, 3 mm%PA±v^ c i *w 
s ui^ L i F ePo,^mm^wicis<'-f^mimm.m 

•fcOcDp^^^^Sjtf! 3 ®a%*?®t?* L i F e 

PO, St^-cD^® cc-ws u ri>4^«t-7-©fi*«+^-c 

[0 02 1 ] L i F e PO,^a^<*=£«^-r2>^ 
(JJiT> GrtWtii. ) ©^v>;^-c^ h^UOjgfgtl 

3 4o~i 3 6 0 cm-ucai3a-rsiii»^®«:3*-r5ifi» 
i57o~i590c m-^K:mm.ri>m^m<omsmm 
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ttA (D/G) 3510. 3ii(±r*Sfe<D«rSfjS{CfflCi«> 

[0 02 2] CC-C. ^SaitA (D/G) «. 
>:«'?l£ffifC J: O SJjesn/cjSgSt 1570~1590cm 
-^tCtiJ31-r-5Gtr-i?ijffiSi[l 340~1 360c m-' 

>;^'^5' h^U^^aitA (D/G) <!:5£*|-r^>o * 

10 [0 0 2 3 ] ±jaiO/c<fc^{c. G r<D7V>x-<i/ F>iU 
©iK*-5f-i?©'1i«cS^l 5 7 0~ 1 5 9 0 cm-'CC 
^nSGf-^ijS^ftl 3 40~1 3 6 0 cm-'fc^n 

^5^. Df-^». *3|&Gf-i'fi3R©b*-i'-Cti^ 

Gr©S^?!^^j»©Rat^cO, Of-i'iGf-^'i 
cm^mA (D/G) GrOalt^rfilifeS-f-t'--/ 

XL ai<DmmtmMff}mmi:m-ric i*j»i6nrt,^ 

20 -5. 

[0024] C ©0: ^ ^Ci^**tf4<!: L-c», 

( 0 0 2 5 ] S/c. i^L/fci ^ ^C^^SaattA ( D/ 
G)35SO. 3JW±-C*S^**tf4». m««9»iS-C5|9 

(D/G) *W-r€>^t*«4?:f#SCi36ir*5>. 

[002 6] m^Lit. s®i^Mr*siiis». iess 

T^^SffiatkA (D/G) »itAr-S. t»»s 
©S^B^PbI C i J: o XBM(D A ( D / 

G) . f Ajrto^O. 3fe(±-C&-S^*t*4^§g{C#S 

[0027] */c. LiFeP 0 4^mm^WomW^ 
mt. 2. 2 fir/cm'lJi±-C*SC:t36SjfF*Ul>. L 

40 i F e p o,^mw.-^mt. ^(O'^mm^ 2. 2 g / 

^^Tkm^^ii'Xmrte 1 ^3l^-C*So */c. LiFeP 
$n-rt.»5©-c. L i F e PO,©Jt^ffifElfe*t:A:ur 

t,^S<tCiit^>. L i F ePCti^^f^i^i© 

3 ■(+ S C t *t oJte i 4, 
50 [0028]LiFe PO,^m^<'MmS&*li 
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2. 2g/cm'^mX'^i>m^. LiFePO^^S 
[ 0 0 2 9 ] ^/c. L i F e P O.^mW.^i^O-fJl't 

mm^t. 10. 3m'yga±x'$>^ctf)m^bi\ 
L i F e p o,mmm^ii^(oBE Ttb^sa* 10.3 

m'ys&.±t-r^t. ^{atSM^/cOtC*5tt€>L i F 
' e P O. cDhk^ffia^+^&c;^:^ t ^ 4> CD ^: T C <b jJ^^T' 
L i FePO*<!:^<5t*4i©lgS4ffiM^A#<T 

€r«lllK:raI±Si*S C 2). 
[0 030] 5 6^C. L i F e P O^^^ft^^^O 1 
nmt. 3. 1 AtiiiJaT-C^)^Ci7&^{ff^L(.^o LiF 

C i cfc 0 . #ffi««^/c ^ ^C*5t:t6 L i F e P O 4 C7) 

e p o. tm^fmt<Dmfmm^:k^ < t€> c i^^-c 

[0 03 n^cC4c5. *Wc*5t^ri^. JiaiL//c<t^tCL 
i F e P O, ii^^f4cD«^<*«:iE@ffiiKJ®<t Or^« 

l^T. iEgr&KJW«:(*> L i F e P O 4 ^*J4-C<^ffl L 
TfcJ:<. f^rcL i F ePO^tiil-r^-^r-^S^L i . 
Fex-vMvPO, {fcfcL. M^SMn. Cr. Co. C 
u. Ni. V. Mo. Ti. Zn. Al. Ga. Mg. 
B. Nb(0{}>rj:<ti>imiU±^mL. 0. 0 5^x^ 
1. 2. O^y^O. 8r*^>« ) t?a$n^4t^«: 

J:^rj:it^mtLXitt. m«L i F e„.zMn,..PO 
L i F eo.zC ro.aPO,. L i F eo.zCoo..PO 
4, LiFeo.2Cuo.aPO4. L i F ea.,N i o.»PO 
4, L i F eo.25 V0.75 PO,, L i F eo.25Moa.7$ P 
O4. L i F eo.jsT i 0.75 PO4. LiFeo.jZno.r 
PO4. L i F e,., A 1 0.7 PO4. LiFeo.3Ga,.7 
PO4. L i F ea.2sMgo.75 PO4. LiFeo.isB 
o.,sP04. Li F eo.zsNba.75P04?&5^tf e>n^>o 

[0032] ]Ems^mm^^m^tii>m^mt lx 

.[0 03 3] nmtt 3 - y "TJi^m^mmm^^fbtj: s 
nmmmi^ i oommi^cnmii^mm 1 1 ^^^jfj^snr 

[0 034] nmi^nm 1 1 j*. ©ss^^si lx. 
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mt^^mi^^ct:f)^x^i>o con^m^mmio 
[0 03 5] 1 fte«3 (T^^iPi:^ 

10 ^)^^2^trj:^xmmr^^^^^ci>a c<Dtc^. #f 

TKmiS^Zl^XSyfe 1 tC*5C>r«. :©Stf 3;?&5iESW2 cfc 
-SL i F e P04«L i C o d?CCj:t LT^Sfc^B^CCSc 

-5 L i s;&3ii>^c <^o^o M.omm&'^m^hti 

i>fcit>. itffljO. 0 5mmti±:^*t:ftitftlTaL/c^)S 

0 , 0 5m m^mtc t mmM^f 5 JI$jSB#tc:^-rn*^3t D 
/ciS^tc. fiS«3ffig|5<Dfeg*iiE®«2igSBi|5l<as 

J^^^l^flPKcA-pr U^^j^:^5^^o ^/c. K-fIiJ2. 0 mm 

:?&^0. 0 5mm7!;^0. 2 mmi^j:'SJ:^&CiE®«2CC 

[0 03 6] -feAu--a'4{*. ]Emt2<DJEmsmmm 

30 $/c. -fe>'^•^-^4^3:. y ^•i?Aw^:t>e*Six 

^t^5 0 umi^:xrtm^x$>^o 
[0 03 7 ] ^mmmmr.:^KMm i ^c^i^r m i ^ 

^A^ifrLxmm^ti. f)^'om^m^jm$tixmmm^ 

[003 8] ^^yi^nmmt Lxict. 0^v. b >mmm 

40 [0 0 3 9 ] 0yi^^mtLX!tt.. m«:7*n t: U>:^-- 

/^^>. 1. 2 -5^^ h^^5>x^>, 1, 2-5^xh + 
>^x^>, 2-y^;l''rh^t Fp:7^>, 3-^^>»l/ 
-1. 3-^:t^v^>. :/ntr^>K^^>»i^. iSK^ 

50 >;^-;j<*-h^(DfB«;?7-^*-hffi, 



CS) 



[0 04 0] */c, **^J««:^8?31±-5S»SK<i:Lr 

L i PF.. L i C I O,. L i As F., 
LiBF.. LiCFjSO,. LiN (CFaSO,),^ 

Ai^(0'^-Ci><^iC. LiPF.. L i BF,*ffiffl-r-5C 

[004 1 ] m?l6ffi6 F«3ffi{C- -7=^^*5;^$ 

[0042] *^?i-c». ±ie#7k^M®oaAa^m 

•3 0. 14cc— 3. 3 c c©®HrtfC^SL/rCi^„ 
[0043] *'}^>m.')^'^^')>W.it^^lEM^^ 

^S^a^SSl AhSfcD 0. 1 4 c cicnSTcfcO 20 

*/cT. fetch. ^(®a*J0. 1 4 c c*SifC/j:^>i, 

[0 044]—:^. ^WMifiZ. 3cc*®A4<t. tS 
[ 0 0 4 5 ] ±^L/cJ; ^ 

[0046] i^immm:r:-Xfm^\'^mf s fc«. * 

3FeS04- 7H20+2Na2 
-♦F es (P04) 2 • 8H20 + 

• [0053] '^^Pt-^$>i> V >mm—Wi/\7immc 

F e{t^!^*i^fiS;Sti.5/cJ«). L i F e PO,i^^«^ 

[0054] 0*^0. S7cWcJ:2>F e'*<DF e'*'^-® 
*i^f?'5JS-&. F e'*3&53l7t$*a*n-rtcL i F e P 

[oo55]-€-c-c. >mm-&u'\7m^'p(o&Mm. 

^SK:>Fft-'2>F e'*<D$W*^6 lfiS%OT<!:*6 
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[0 047] C<0iE@r£^a«:^fiS-r-5K:». L i F e 

e PO, (D-^^jmittXit, Li,PO, i, Fe,(P 
O,) ,X»*®*»!BJ-C*«>F 63 (PO4) , • nH.O 

[0 0 4 8 ] felT. ^)?S/lif4<t Lr, 'J>^'J5^'j7A 
>®?l|-S*A**0!^ (Fe, (PO,) , • 8H,0) 
^^tf^CitCcfciJ. L i FePO,i^«^*-^fiR 

[0049] S-r. L i F e P 0,©^Ba®»i;^5Rtt 

[0 05 0] ji^ifi-cB, -^^iiisf i or, y >Ky 

[0 05 1 ] ^^ifsfi u-cfflus y >®!ll-^A*?a 
^Killc-t*fO!^ (F eSO, • 7H,0) 

*iOT^s*^?Ecc. y >K7^fRI::^ h y a— ii;4c?n 

!e}(2NazHPO, •12H,0) ^r^Jmb. WiMCOm 

mmmt s c i tc J; 0 ^rk s ti a o y >^^-sfe a/kw 

[0052] 

[{bi] 

HP04- 1 2H20 
2Na2S04+37H20 

^S-|±4C<!:>i<. L i F e PO,gij3Ra^©WB 

[0 05 6] ^c*j. y >mm-m/\7Km9i^-ri,fSi 

»3 , fiE;g© F e ' ' ©#w^*^-r i> y >K^H^'\**a 
mn^cD&i^itcM-r^F e'^ (Dammit. AT./'^'oy 

msm^ J: «9 iiJST S C <t ^ 
[0 0 5 7 ] */c. -&)jKM*4K:^^jn$n^p|^«f4«. 

^fism© y >ffi^-iJyA*«ii^«{c^* F e ' • *s 

^l3©^^^SgRS;^cc J: f5 F e ^ ' S nfc i L r 
€>> «gE£B$(CF e^*?rFe'*{CS7C-r-5M7ng'JtL'-Cfl6 

rfe. ^Fiffi!a©^3&*Ki±3n. L i F e PO,;KSg« 
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^{^(Dm^n^f&f)^mtrj:^. $h(fC^ mm^mt. * [ o o e 2 ] */c. ^i^n^^mr^m^m(>c 

mmtrj:^<DX. L i F e PO.^«^f*CD-&^f*5C [0063] ^ /c. L i F e P O ,^mm^i^<omi^ 

l^f S!if«?!>5feC^o StoT. L i F eP04l^^1S^ l^^^Z. 2 g/cm^«±<t Aj:^ J:^^. 5';>^^j!fe 

[0 05 9] J^c^cJ. L i F ePO.^^a^(*<D#{4* ^Sfe/JMfc^^C t J: 0 . L i F e PO^cDibaMa^: 

a^/tOcDjg^^Wfiti. SSS^t^iiT-^Ci^^^i^f 7^*<-rSC<b*s-C*5o cnccj:*?. LLiFePO 

tLiK L iF ePo,mmm^»<Dm{iiMm^fcK^(D ,tmmunt(Dmmmm^i^^<-r^ct^^x^. je 
po,^5**^-r6S^SRo'i^-r^^^^»tt4+t9^«:?i^ [0 0 6 4] Lfcfji^x. ^mmm^^^r^&^(c 
[0 06 0] 5 y > yxfirti. g^x^-cften/c^ 20 :xmm i ^*3i-rsiESriJK5®^MjS-r'6 c ij&^-c;^ 

Sx3>^^&iffjgtCfflliSCi3&sr#So 'l^> L i F ePO^^^fiR-rSo 

[0 06 1] ig^XHr-ffi^ti/cil^^tc^ U>^^jKg . [O 0 6 6 ] L i F e P 0.cD^^j£^3:. TiB{b2CC 

CijO^r^So ^/c. ^ y >^^i^-rc<i:CCcfcD^^m C>T«, Li.P04<t, Fe^ ( PO4 ) zX«^<D**II 
mm^it-rit. ^fmm(Dtbmmm^^i^Sii:^C 1l9X$>i>F e, (PO,) , - nU^O (tctcO. nti^cfil 

?i^)^< «ii^xli^c*5cts^^?£j5J^;^iI•^?&^^cil^f•r s [ 0 0 6 7 ] 

Li3P04+Fe3(P04)2-nH20 

-*3L i FePO4+nH20 

[006 8 ] ±iME^t2(fCm'r&fZ^^^^hm^f)^f'J:<i:^ ^^2^. y >^:i*Sr >"^:-:^'^ ARO^i^^S^ ( I I ) 
CC. -^^Jl*4iOTF 63 (PO4) mmVcrCU-^l.. mf&l^. TiBit3CC^-rSf£tcJ:-3r 

^!B5*5*D&C^. Fe, (POJ,-nH,0* L i F e P04^^^L"CC*/c, 

ffll/^/clg^. SJ^^KJi Lr»lS-C*S*0^3&S^D 40 [ 0 0 7 0 ] 
So t^t3] 
[0 06 9] tCST, fi£*«^^5^<!:LT^Ky^5H$ 

Li2C03 + 2Fe (CH3COO) 2 + 2NH4H2PO4 
-*2 L I Fe P04 + C02+H20+2NH3+4CH3COOH 



[0 07 1 ] ±ia{b3^^rstEa:*>e>?B6*^?c<fc^ 

CC. fi^CDL i F ePO.O^JSUimxU. ^B^tcW 



fob. L i F e P04<7)iR^;!)5<£TLri^/Co 

[0 07 2 ] ^^TKmmmr.'Xmm i oc^^ji^r ^^ii 

J^^ilxTL iaPO*^. Fe, (PO,) zXit^OAm 
50 !g3t?*SFe, (PO.) z • nHaO (/c/cL/. n»**0 



n 

SSi^©4fi£*5ii>a-c*^CDt?. L i F e PO,<DiR** 

[0073 ] m^<DmfS.^n^mo:>mfS.^mit. ±12 

©^fig*j*K:J:«3 4 0 0*C~9 0 O'Ct^^Ci^JoIfig 
®l6tt«g«r#M-r.S<i:. 6 0 0-C^i-ri 

Ct^WSLC^. )^fiRtaS*i4 0 0"C*?iS-e*.5><?;, it 

,PO,^(D:^:i|s6!^i*s??ltU. ;^->iL i F ePO,* 
nibnfj:i.>m*^$>^. — *- ^)iXaK*^9 0 0'C^±|5] 
■Si. M^'fb^ija^Jtcjttf L-rL i F e PO,®«lE^*5 

[0 0 7 4] ^^dCisii^X^ -^m^tifcL iF ePO 
-^imSXii^ 6 0 0 -CfiScDSJSfcijC^r «. L i F 

e p d^^t«^f*f ©F e «, msLm-m^^<Dm.mic 

KibStl-rL/*^. cntC^LT. 3ffi<DF e<t^!Bj 
^0;f^fjA^4:fiSSn, L i F e PO,^«^«:©# 

[0 07 5] 
[{fc4] 

6L 1 Fe P04+3/'202 

-»2L i sFez (PO4) s+FezOs 

[0 0 7 6 ] -ec-c, ^#HSt,<tore^. T;U3> 
ffi(,»4<ti€>«:. «lfi£#H«tt>©^rifiK*. L i F e 

^10 1 2«i«ppinJWTi-r-SC<i:>&3j[f^L<C>. 
#Hm*OK5RTSlg*. 1 0 1 2«^p pmJi(T<fr^ 
CitCiO^ 6 00'C^iJg©^fi£Smc*JC>-C^>F e© 
^<b=&Ei5±L/, L i F ePO^mmSL'^WOMm'^m: 

[0077] «^H««®K3RiSe[** 1 0 1 2(«|p 

L i FePO,^^«^*©Fe*iFe'' 

OS ^>fc*. L i F e PO,^1g^<*©*ffi^fiS*iSS 
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[0 07 8] «I)?S;S&©L i F e PO,Mlg1t^*fc©BX«3 
autc-ot^ri*, «E^f^©L i F e PO.^^ffi^f*© 
SXOmoSa, -r«£t)%L i FePC^S^f**;*: 
^*tcss-rsis©L i F e PO,ig^S^^©iaS« 

3 0 5'Cfe^Ti-r.5Ci*5»SOl», «)jXf^©L 
i F e P 0,^««^<*©IX 0 tb tfiS^: 2 0 4 'CfeiT 
i-r5Ci*sj:«)»iEUt». LiFePO,g^?g^ 
©l\(DaiL/fiS*3 0 5°C«Ti-r-SCiK:J:<3, m& 
10 ^g©L i F e PO,ig^1t^(*"t>©F e**:;*^^*©^ 

[0 07 9 ] misrmc l i f e p o,mmm.^^-^^ 

(Ci^iPO^CC^t^^-Cm'jaiL./cli^. L i F ePO.P? 
^^*©F e*i3«cm'f'©K5RCCj:«5K<b3n. 

a$-CL i F e PO,mmm^'^^&Ltc(D-Ci3:. 

[0 08 0] Lfcifi-yX. mm^OL i F ePO,mM 
20 «-&^*:©aX«3aiUSK<&3 0 S-CfelTi-r^CitCi 
«^m©L i F e PO,^«^^4'©F e*i;^ 
^lO^tcJrOKfbSnr^f^ffiiBjds^fiSSn-SC 

9 , m?tfe!|#ti i L-CWS LU!l$tt«rW-r^ L i F e P O 

[0 08 1 ] ^cfc. ig!Efi£f^©L i F e PO,mmm^W 

0 1 2t*«ppmiUT<i:-r-SJ;^«C»SSi:?^rStt^;^i 
©il^:>!/;5^. X«^tt**;^©**«8^F«3«c:«*&-rn 

[0082] ±Kcc*ii»r 5 >; > y^iffiTfSrtcg^ 

[0 0 8 3] tctcL. ^uni:mfS.micmua-r 
40 -c#-r, ^mttrsi±5^i!is©^©/tJ«){cffli,i^iii^^fr 

^, flfe©#S(C J: 0 F e " ©^ff *l»±-r i>Ct ifiSm 

[0 08 4] s/c. ^mm^^mfmicmmr^m^. 

m}S.iCj:f}-^0S.Stifc^mitL i F ePO.gSJga^ 
«:-C«ii< . L i F e PO.t?**. -tcr. j^fiRtcJ: 

fj-^^^n/cL i F e po, ic^fmn'^mmLfcik. 
rnmLftmMtnimmititi. l i f e po,©^e 

50 K.iimL-^-r<fj:i>. SSfc. 5 y>i/=S:WStf^CiK: 
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[0 08 5] ±a©cfc^tCLTf#6nfcL i F e PO* 

4L i F e PO.^a^i*<bfeS^J<t*?gj«tp&c^t5( 
iESS^aS® 8 ^m^r^ C i cfc «3 iE®tt 2 § 

[0 0 8 7 ] 4s:Wc*5Cirt3:. JiaNL//c.fc ^CCL 

i F e P O. i^^W3f4<Z)a^«c:S:iE@rS^M<t OTffi 

^B^{C4otir. iES?S«5»CCii. L i F ePC^miA 
TmmLX'bJ:<. tfcL i F ePO,\ll9^r^$>^X. 

tr>MiSS«3g*w-rs-fl$s;L i.Fe._.M,p 

O4 (fcfcL. MUMn. Cr. Co. Cu. Ni. 
V. Mo. Ti. Zn. AK Ga. Mg. B. N b CD 
^3^j:< <b«> 1«J£(±^^L. 0. 05^x^1. 2. 0 
^y^O. 8r*-So ) iC?*Sti-2>{t^^mJSt?. X 

mt LXlit. m^ittL i F eo.^Mno.BPO,. LiF 
eo.zC ro.aPO,. L i F eo..Coa.»P04. LiF 
eo.2Cuo.aPO4. L i F eo.aN i o.a PO4. LiF 



eo.z5Vo.r5 PO4. L i 


F 


e 0 . 2 sM 0 0. 7 5 


PO4. L i 


F Oo.zsT i 0.75PO4V 


L 


i F Go . 3 Z Ho 


.7PO4. L 


i F eo.3 A 1 0.7PO4. 


L 


i F Go. 3 Gao 


.7PO4, L 



i F e„.,,Mg,.,s PO,, L i F e,.,, B..,,PO,. 
L i Fe..„Nb..„PO,*5plf6n^o 
[0 08 8] ftffiW3<hLT«, iT, ftffi?£«3Kiife 

[0 08 9] iEffi*t2<!:*ffil5t3<b«. iES**2K:i:bL 

0. 0 5mm7bS2. 0 mnHlislAtcJi^fiKStiS. 
[0 09 0] C(DU<<CLXUhtlfcEJm2 
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[009 1 ] ^^7kS^%». Sf^Mig'&^N^K^IitC^ 

Jg-r -5 C i fc J; 0 iSK ? n -5>« 
[009 2 ] -g-L-C, fi?fe&6F«9CCifgi^«l 3^/M^r 

^'x-^ h 1 4 */^ur^{* 1 5 is^^^s 1 6 
?ffem 6 K7!):> t fe-Ww 5 c i cc J; 0 #t7k^Sz:;^Siife 1 

. [0 09 3] CCDi*. S?fete6l*i{caAr4*7|cSW 

10 fig©S3&s±^ffl (1 Ah^fcOO. 14cc~3. 3 
cc) i«cSJ:^«:-r4. 

[0 094] 

[0095] mmmi 

t-r, jEMis^mtLx, ')^OM.')>mm (l i f 
e p o . ) ^vxf<o^f^x{'m i^tc. >;>mv^'^j^t 
'j>mt&i (II) . ATKW'gj'&y^'^AiiitoTcm* 

^/TJl'5:f*--'l'aj|l:t*5 0%. 0^2^2 5 0 
r p m > SteffiSfr^ 1 0 B$ra i t ^ ^ ^frf 5 

'px^mnmfs.'fomfs^icx e o o -c-c 5 mmmc'S: 

tfl-iL i F e P o, ^W/c„ 

[0 0 9 6 ] ±aL-/cJ;'5iCtrf#fcL i F e P o, * 
JEmiS^^tLXm^^K LiFePo, i. vnVV^^- 
i L T mmfiB^^x$> ^, y 7 { 1 1* - 7^ > i © 

30 fiaitJ&^gs : 5 trj:hm^xm^Lx]Em^\^mm 

ii^oTJi- z ^'t; j^m<ommicisj—K.m^Lx^i-^ 
tc. mk^k. zi-^-:/vyt.micj:OE.mis.mLxwtK<D 

[009 7 ];?c{c. mi^Ltc\^v^=i-'i':^inmS'^ 

55j<y7 y(ttr::.y7^>i©SaJ:t*«9 0 : lOi^:^ 

40 j:'?i,cm^Lxnm'^m^m^otm, c<Dnm-^m^ 
-eur. fiiffi^?fijx^y-*ftS«s»iAj: 

■SiSS 1 0 Mtn, "115 8mm©^t^®fflS©?SffiCCi:&— 

icm^Lx^sMtc, ^m^. lEmutmmicu-^ 

tc. 

[009 8] ±ab/c<fc^(C{'PiS$nfciE@l5tififfiM 
i?r. J?$2 5 Mm©SR?L14^y7'Pt•^>*^e>^c•5— 
^lt©■fe/^•^-^^«:^L'•r«B, H2/<U-5f. iE 

50 ■i:^-<iy-'i'(om'cm^mmL, mi^miatim^ 
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•[0099] "tux. iMLfcjz^f^ci'ipm^tifcmmm 
^mj-oyjEmu^jEm - f ^rax o i^^^^ . c coze® 

t^^mitioxm^&^(^cm^Lfco "tun. c<Dmi^&\H 
{tc^Ky yitv >Ky 5^*?^* 1 -t;!// 1 mmLfcmky' 

PfU> (PC) >>y h (DMC) 

t^m^ (PC : DMC= 1:1) OXmc^mm^JE 10 

[0 10 0] commi^coiixm^A. imiio. ^ 
im^mnm^ o . 2 m i ^ l/co 

[0 10 1] ^UT. S?l6tetC;tf;:^^'v h^/M^T^i* 
^75^ Lister *JPO/Co ^^tc«, jKj5^JIt?ig»rTS 

[0 1 0 2 ] f#6n/cmr&c^)m?fe^s^^i . 4Ahr* 
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[0103] mmm2. sRatmmi. 2 



[0 10 4] mmm^iSL^imms 

iE®^^*©'|ii^4 3 mm. M^MMt^O)^^^ 4 5 mm 
tci;fei>$i^. $/c-fe/>'U-3rcr)ilii*4 7mmiL/. ffe« 

[0105] ^^Ti^mmmcDfiAmi^t. 3 m 1 amm 

3) --3. 5ml (Sife0(l4) t?^0. ^?feS««l. 
1 Ah-C*So 

[0 1 0 6] cne)S?ifeccoi>r. ioif>f^Mg(D^ 

:hi,^i>mm^fit. mmmmm3. og. mmmrszb 
mmtb. 11^ > i l/co 1 (ctj^ 

To 

[0107] 

mi] 





it vtm t 




% ffi « 1 


£ a «q 2 


ft tt n 3 


X IE n 4 


tt 91 3 




4.3 


4.2 


4.1 


4.0 


3.3 


3.5 


3.0 




0 


0.1 


0.2 


0.3 


1.0 


3.5 


4.0 






0.6 


1.2 


1.8 


5.0 


21.2 


24^ 






0.7 


t.4 


2.1 


7.1 


31.6 


38.1 


















































1Ah|ftl|[a>S£W(eo) 


0 


0.07 


0.14 


0.2t 


0.71 


3.22 


3.68 




X 


X 


0 


0 


0 


0 


X 



[0108] ^m<D'j>rj:i,>imm i . 2-ct*. ^<d^ 

[0 10 9] tcfcV, 1 Ah^#2^,fi*5 3. 3cc^ 

[01 10] &,±<Dmm^^j: '0 > 1 Ah^»^Rtfi 

«. 0. 14cc~3. 3 c cOKfflrti-rSCtW 

.[0111] 36(c, J^^T{c^sf IIMtaisT^iM^ifeWi 
[0112] isisgiis 



[0 1 1 4] 



L i FePCCCf^^riESrgfJWtCL i Feo.,Mn 
, . . P O, b/cm«l^ei| 1 ©®fe-fe-»U i PI 

[0 113] HiSffie 

L i FePO,Kf^;?.TiE@fli!gJ®{CL i Fe,.,Cr 



L i F e P O4 icR^LXJEWt^'^l'C L i F e „ . , C o 

, . . p o, LfcJWJl-«il*fe«^ 1 ©®fe■fe^^<t in 
[0 1 1 5] Hifegiis 

Li F e P O4 K:f<i;i-CiE®tg1?5S(C L i F e „ . , C u 

, . . p O4 ^rfi^ffl (ytc\ixmtmmm i ©mrfeHz^L-iisii;^ 
40 [0116] mvmQ 

L i F e PO,«:f^^riEer&l?JM(CL i F e,.,N i 

[0117] ^mmi 0 

L i F e P 0,l<C^^XsEmxS^mvcL i F e..,, V 

. . , , p o, ^m.m i>fc}im{tmi&m i ©^fenzii- 1 pi g 
[0118] mmmi i 

L i F e P O, {Cf^:^-CiEej£ia®K L i F e..,,Mo 
50 ,.,.PO,«:ffifflU/ct«1-»JSS6fiHJl©S?lfe-fe^U<i:IUC 
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[0 119] mtmi 2 

Li F ePO,!,cR^XiEm^mcL i Fe^.z^T i 
[0120] HMt^l 3 

L i F e PO,4i:R^-CiE®ffi^W«:L i F e,.,Zn 

6 . , p o, L/ctiii-^iyfefisi 1 ©am-fe^ui m 

[0121] gllfeglll 4 10 
L i F e PCKf^^riESffi^^atCL i F e..,A 1 

[0122] g|8Sg!ll 5 

L i F e PO,«:R^riEgr£iB!lH(CL i F e,.,Ga 

[0123] mmmi e 

L i FePO,K:f<^-CiEe?g«J»K:L i Fe,.„Mg 
,.„PO,*^fflU/ctm»l^«'«l©S?fe-fe-'l'«!:PH; 20 

[0 124] mmmi 7 

L i F e PO,(Cf^;t-CiE@?S^StcL i F e..,, B 

„ . „ p o 4 ^mm iytc^:m^itm&m 1 ©®te'fe;u ^ i; 
[0 12 5] mmmi s 
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L i FePO,{cK^riES«B»«{CL i Feo.,,Nb 
, . „ P O , ^ffiffl l/fcjy^i-WlQfef) 1 ©S?feH2iUi 15 0 

[0 1 2 6 ] cn6SII]5fe^^?ifeK:*ji,>r4>, 1 Otf-f 

[0127] ±ieiisg^©i^H^-c«. fmnm*^ 

[0128] 
[##©giW] 

1 ^mm.mmr-'X'^m. 2 jEffit*. a nmm. 4 



(11) 
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«MSPo°EiJI|E4bd°JI|6TS7#35# V- 
«ma5aJIIK4bS.JI|6TS7S35^ V- 



5H029 


A312 


AJ15 


AK03 


AL02 


AL06 




AL12 


AL16 


AM02 


AM03 


AM04 




AMOS 


AM07 


BJ02 


B312 


B314 




CJ07 


DJ02 


DJ04 


D308 


E304 




H301 


HJ02 








5H050 


AAOLS 


AA20 


BA16 


BA17 


CA07 




CB02 


CB07 


CB12 


CB20 


DAIO 




EA08 


FA05 


GA09 


HAOl 


HA02 



